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: ULTRAVIOLET IRRADIATION DEVICE 



ABSTRACT : PURPOSE: To continuously treat a material to be cured by fomriing a hole for directly 
passing water and a cooling water passage formed by the hole at the part where a 
reflector in a cover is heated to the highest temp, and providing a cooling fan in the cooling 
water passage. 

CONSTITUTION: A bucket-shaped reflector 3 arranged in the main body 1 of a UV 
irradiation device has a paraboloidal cross section and made of a high- purity A! reflecting 
sheet, and the inner face is specularly finished. A cooling water hole 5 through which 
cooling water is circulated is formed at regular intervals in a cover 4 firmly attached to the 
periphery of the reflector 3. Cooling water is circulated between the upper holes 5a and 
between the lower holes 5b to cool the cover 4, and hence the reflector 3 is cooled. 
Cooling air is also introduced from the opening of the main body 1 in its lower face to cool 
the wall of a lamp tube, and a part of the air is brought into contact with the radiating fin 6 
of the cover 4 to cool the fin, and then the air is discharged from an exhaust cylinder 2. 
The reflector is not deformed or deteriorated because it is cooled by water and air. 
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MACHINE TRANSLATION OF JP-07.068163 


* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been treinslated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the black light which comes to attach a bucket-like reflector in the 
interior of the body of box-like irradiation equipment which carried out opening of the 
inferior surface of tongue, and prepared the air stack in the top face, and comes to 
arrange a straight pipe-like high-pressure discharge lamp near the focus on the optics 
of this reflector It is the black light which comes to form two or more holes for 
cooling water at predetermined spacing in the interior of this cover in one while 
forming the radiation fm of the plurality [ stick and come to arrange the cover 
constituted from a metal member in the peripheral face of said reflector, and / cover / 
this / peripheral face ] in predetermined spacing. 

[Claim 2] Said reflector is a black light according to claim 1 which comes to 
constitute the inside from a mirror plane finishing member of high grade aluminum. 
[Claim 3] Said reflector is a black light according to claim 1 which it comes to 
constitute from a metal member which put the coat which absorbs a heat ray to the 
inside and reflects ultraviolet rays. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to amelioration of the 
reflector of the shape of a bucket attached in the interior of a body about amelioration 
of a black light. 
[0002] 

[Description of the Prior Art] The hardened material (work piece) which put 
ultraviolet-rays hardening resin on the opening of a box-like black light on front faces, 
such as glass, paper, or resin, is conventionally conveyed by conveyor, and hardening 
said resin is performed by irradiating the front face of said work piece according to 
the light source for ultraviolet curing arranged inside this body of equipment, the 
conventional black light — a part of drawing 5 — as shown in a vertical section side 
elevation, the bucket-like reflector 23 is attached in the interior of the body 21 of 
irradiation equipment, and it comes to arrange the straight pipe-Uke high-pressure 
discharge lamp 22 in the center of an inferior surface of tongue of a reflector In 
addition, in order that said this reflector may make the work piece on the conveyor 
arranged on the inferior surface of tongue of equipment carry out reflective 


condensing of the ultraviolet rays irradiated from a discharge lamp, the cross section 
serves as a curvilinear rotation ellipse-like configuration. 

[0003] Moreover, said reflector 23 consists of glass members which reflect ultraviolet 
rays and absorb a heat ray, in order to suppress the thermal effect to a work piece. 
Moreover, the ventilating hole 24 is formed in the crowning of a reflector, the cooling 
wind was sent in from opening of the body 21 of equipment, it exhausted on the top 
face from said ventilating hole, and the discharge lamp 22 and the reflector 23 are 
cooled. However, in order to lessen thermal effect to a work piece, many heat from a 
lamp must be absorbed by the reflector, but if a reflector is not cooled according to 
the heat-absorptive effectiveness, a reflector has the fault that a crack arises. 
[0004] Then, the **** black light of drawing 3 shown in a vertical section side 
elevation in part is proposed. The bucket-like reflector 23 is attached in the interior of 
the body 21 of irradiation equipment, and it comes to arrange the straight pipe-like 
high-pressure discharge lamp 22 in the center of an inferior surface of tongue of a 
reflector. In addition, in order that said this reflector may make the work piece on the 
conveyor arranged on the inferior surface of tongue of equipment carry out reflective 
condensing of the ultraviolet rays irradiated from a discharge lamp, the cross section 
serves as a curvilinear rotation ellipse-like configuration. Moreover, since thermal 
expansion of said reflector 23 is carried out and degradation or deformation produces 
it at an early stage with the ultraviolet rays and the heat ray from a discharge lamp 22, 
in order to prevent this, in the cover which stuck to the peripheral face of a reflector 
and was constituted from a metal member, it comes to arrange 24 and two or more 
radiation fins 25 for cooling are formed in the peripheral face of this cover 24 at the 
predetermined spacing. 

[0005] Moreover, since the interior of the body of equipment serves as an elevated 
temperature as mentioned above, this seed black light ventilates a cooling wind from 
the opening of a body 21, cools a discharge lamp 22, and is discharged outside 
through the top ventilating hole 26 of a reflector 23 through the air stack 27 prepared 
in the top face of a body. Under the present circumstances, a cooling wind will also 
cool the external surface of the cover 24 which cooled the inside and discharge lamp 
of a reflector and it not only lowers the wall surface temperature of a lamp, but was 
stuck to the reflector, and will cool a cover 24 and a reflector 25 with a radiation fin 
25. 

[0006] However, the case of this structure also has the problem that degradation etc. 
cannot fully be suppressed by the thermal expansion of a reflector only by forming the 
radiation fin of a cover, when the input power of a discharge lamp is high power 
20kW or more, or when the metal member which put the coat in which a heat ray is 
absorbed to that inside as a reflector, and ultraviolet rays are reflected is used. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, although enlarging airflow of the 
cooling style and raising the cooling effect is also considered, there is a problem that 
the bad influence of the cooling style to about [ becoming cost quantity ] and a work 
piece arises. Moreover, as shown in drawing 4 , the structure of attaching the metal 
pipe 27 for water cooling in the external surface of the cover 24 of a reflector 23 with 
a radiation fin 25 is proposed. And there is an advantage that the cooling effect goes 
up, by circulating, carrying out water cooling of the cooling water, combining it, and 
carrying out air cooling to said pipe. However, although the metallic pipe 27 for water 
cooling is attached and contacted in the hollow section 28 of a cover 2"4 wfien making 
a cover 24 into water-cooled structure, there is a limitation in water-cooled 
effectiveness being decided by the touch area of a metallic pipe 27 and a cover 24, 


and enlarging a touch area with this structure. Moreover, there is a problem that it is 
impossible to stick completely the hollow section of a metallic pipe 27 and a cover 24, 
and sufficient cooling effect is not acquired. 

[0008] This invention aims at offering the black light in which consecutive processing 
of a work piece is possible, since it is made in view of the aforementioned point, it 
prevents degradation and deformation of a reflector thermal resistance improves and 
according to the thermal expansion of a reflector, it not only has ultraviolet-rays 
hardenability ability, but does not become stability with cost quantity and the thermal 
effect to a work piece does not arise. 
[0009] 

[Means for Solving the Problem] In the black light which comes to attach a bucket- 
like reflector in the interior of the body of box-like irradiation equipment which the 
black light concerning this invention carried out opening of the inferior surface of 
tongue, and prepared the air stack in the top face, and comes to arrange a straight 
pipe-like high-pressure discharge lamp near the focus on the optics of this reflector It 
sticks and comes to arrange the cover constituted from a metal member in the 
peripheral face of said reflector, and this cover comes to form two or more cooling 
water holes at predetermined spacing in the interior of this cover in one while forming 
two or more radiation fins at predetermined spacing in a peripheral face. Moreover, 
said reflector comes to constitute the inside from a mirror plane finishing member of 
high grade aluminum. Furthermore, it comes to constitute said reflector from a metal 
member which put the coat which absorbs a heat ray to the inside and reflects 
ultraviolet rays. 
[0010] 

[Function] Since water cooling of the hole which lets water pass is directly formed 
and carried out to the interior of a cover by said configuration, heat absorption is 
large, and cooling effectiveness is very good. Moreover, since the location of the path 
for cooling water constituted by the hole is in the part from which a reflector becomes 
high temperature most and the cooling fin for air cooling has prepared it at suitable 
spacing between the paths for cooling water, even when cooling effectiveness could 
be raised fiirther and cooling water will not flow, a reflector does not cause unusable 
heat deformation. 
[0011] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 
and drawing 2 . 1 is a body of a black light which it comes to constitute in the cube 
type of a cross-section rectangle, and opening is formed in an inferior surface of 
tongue, and it comes to form an air stack 2 in a top face. 3 is the reflector of the shape 
of a bucket which it comes to arrange inside the body 1 of a black light, and the cross- 
section configuration is formed in the shape of paraboloid of revolution, and is 
carrying out mirror plane finishing processing of the inside using the high grade 
aluminum reflecting plate. Moreover, the coat which absorbs a heat ray to the inside 
using the metal reflecting plate made from stainless steel in addition to this, and 
reflects ultraviolet rays, for example, the metal oxide vacuum evaporationo film of 
Ti02 grade, is put, and it constitutes. In addition, the reflecting plate which put this 
coat is constituted so that 90% or more of ultraviolet rays may be reflected in a 240 to 
460nm wavelength field and it may have 30% or less of reflection property in a 500 to 
1200nm wavelength field. 4 is a cover stuck and arranged to the peripheral face of a 
reflector 3, and consists of metal members, such as aluminum extrusion material. 5 is 
two or more holes for cooling water formed in the interior of a cover 4 at intervals of 
predetermined, and it is constituted so that cooling water may be circulated. 


Moreover, 6 is the radiation fin of a large number formed at intervals of 
predetermined between the holes 5 for cooling water of the peripheral face of a cover 
5. 

[0012] For example, it has arranged 7 in the focal location of the inside of a reflector 
3, it is a 20kW high-pressure discharge lamp, an electrode is sealed to both ends, and 
the metal halogenide is enclosed with the interior with mercury and rare gas. As for a 
support plate for support for 8 to support a reflector 3 on the body 1 of a black light 
and 9 to fix a discharge lamp 7, and 10, a socket and 1 1 are connection insulators, 
[0013] And the work piece which put ultraviolet-rays hardening resin on the opening 
of a black light on the front face is conveyed by conveyor, and hardening said resin is 
performed by irradiating the front face of a work piece with the high-pressure 
discharge lamp arranged inside this body of equipment. By the way, since a high- 
pressure discharge lamp serves as an elevated temperature 800 degrees C or more in 
the case of hardening, the cooling wind for cooling the tube wall of a lamp during 
operation of equipment is taken in. The cooling wind is discharged outside through 
the air stack 2 of ventilating hole 3a formed in the upper part of a reflector 3, and a 
body 1, after being taken in from the opening of a body 1 and cooling in the tube wall 
of a lamp 7, as a continuous-line arrow head shows. Moreover, the part of the cooling 
style is discharged outside through an air stack 2, after contacting and cooling to the 
radiation fin 6 of a cover 4. 

[0014] moreover, cooling water — hole 5a for up cooling water of the cover 4 of one 
side (left-hand side of drawing 2 ) - flowing — a trailer — hole 5a for up cooling water 
of the opposite side (right-hand side of drawing 2 ) — a passage - after that - hole 5b 
for lower cooling water (right-hand side of drawing 2 ) — a passage — the last — a 
cover 4 — it goes into the cooling system of the return exterior at hole 5b for lower 
cooling water ( drawing 2 left-hand side), and it is constituted so that it may circulate 
fiirther. And the airflow which will cool a reflector 3 since water cooling of the cover 
4 is carried out, and will cool to the air near the tube wall of a lamp 7, and cools a 
lamp tube wall to optimal temperature ends in the abbreviation one half when not 
making a cover into water cooling. Moreover, to the case where a cover is not made 
into water cooling, since the temperature of a reflector is remarkably low, deformation 
of a reflector does not arise, the ultraviolet-rays hardenability ability by gap of the 
reflected light does not fall, and degradation of a reflector does not produce it. 
[0015] Furthermore, in the above-mentioned black light, when hardening the 
ultraviolet-rays hardening resin on the front face of a work piece by ultraviolet rays, a 
lamp is turned on at the same time it pours cooling water to the hole for cooling water 
inside the outer wall of a cover, as described above, and a cooling wind is attracted 
from the opening of the body of equipment. Under the present circumstances, since it 
is cooled by cooling water, thermal expansion does not produce a reflector 3. In this 
equipment, when distance from a lamp to a work piece is made into 10 centimeters, 
the temperature rise on the front face of a work piece becomes about 10 degrees, and 
can be carried out about either paper or resin. Moreover, since air cooling of many 
radiation fins 6 is formed and carried out when cooling water will not flow, a 
temporary thermal expansion of a reflector can be suppressed. Furthermore, when the 
capacity of a high-pressure discharge lamp is small, either water cooling or air cooling 
is stopped, and operation of the equipment in one cooling structure is possible. 
[0016] 

' [Effect of the Invention] As explained above, since the black light concerning this 
invention was made into the structure of having air cooling and water cooling by 
devising the reflector, there is no deformation or degradation by thermal expansion of 


a reflector, and always stabilized ultraviolet curing can be performed. Moreover, the 
airflow for cooling ends in the abbreviation one half when not considering as water- 
cooled structure. Furthermore, since air cooling of many radiation fins 6 is formed 
and carried out, a temporary thermal expansion of a reflector can be suppressed and 
there is an advantage of being able to respond to the unforeseen accident of equipment 
or the capacity of the light source collectively. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 It is the front view showing one example of the black light concerning 
this invention. 

[Drawing 21 It is the important section vertical section side elevation of the irradiation 
equipment of drawing 1 , 

[Drawing 3] It is the important section vertical section side elevation of the black light 
proposed by the applicant for this patent, 

[Drawing 41 It is the important section vertical section side elevation of the black light 
proposed by the applicant for this patent. 

[Drawing 51 It is the important section vertical section side elevation of the 
conventional black light. 
[Description of Notations] 

1 Body of Irradiation Equipment 

2 Air Stack 

3 Reflector 

3a Ventilating hole 

4 Cover 

5 Hole for Cooling Water 

6 Radiation Fin 

7 High-pressure Discharge Lamp 

8 Support 

9 Support Plate 

10 Socket 

1 1 Connection Insulator 


